###### Strengths and limitations of this study

-   This study is the first that assess the perception of obstetrical skills training in recent graduates doing a compulsory rural year in Ecuador.

-   Possible effects of memory recall of the clerkships experience affects the results even the recent graduates are now facing the problems of doing rural service.

Introduction {#s1}
============

Generally, it is assumed that physicians acquire relevant knowledge, skills and attitudes in medical school. After the undergraduate level, graduates must be prepared to work as trainees in a specialty. Some countries include compulsory programmes of various lengths to perform medical services outside of the medical campus or hospitals.[@R1]

In Ecuador recent graduates are required to work for the public health system in order to help distribute the medical workforce to rural communities. The rural health facilities are located between 30 min and 2 h from the capital of each province. They vary in size but the majorities are small. They are open 5 days a week and should serve as referral link to the hospitals.[@R2] The recent graduate *médico básico* serves 1 year in a rural health centre to obtain the license to practice and to apply for further residency training.[@R3] [@R4] This compulsory year exposes them to the realities of providing rural health services and should improve their skills.[@R5]

As in most other Latin American countries, in Ecuador, undergraduate medical training is provided in large cities by public and private universities.[@R6] Medical education is still based on Flexner's pedagogical principles where the hospitals are the foundation of medical teaching and learning during clinical training. This focus on hospital diseases often excludes the common health problems of the general population.[@R6] [@R7]

The 6-year undergraduate curriculum comprises of 2 years of mainly lecture-based basic science courses, and 4 years of clinical education, consisting of clerkship rotations, most in hospital settings, between 1 and 3 months of length. During their final year or internship, medical students practice in five rotations in training hospitals in the following areas: internal medicine, surgery, obstetrics and gynaecology, paediatrics and pre-rural.[@R8] [@R9] The traditional teaching of procedural skills is described as 'see one, do one, teach one'. Tutors teach residents and students according to their own personal experiences.[@R10]

After graduation and the lottery for the rural year, all new rural doctors receive a 5-day course to prepare them for the rural service experience. In this training they learn the Ministry of Health administrative process and clinical guidelines.[@R11]

Recent data show that in these rural areas, the medical needs of the population are often unmet. For instance, in Ecuador the maternal mortality rate increased from 52.5 in 2007 to 92.6 maternal deaths per 100 000 live births in 2010. Postpartum haemorrhage remains the leading preventable cause of maternal death.[@R12] [@R13] One explanation could be that young, rural doctors are not trained according to the tasks they must perform in those areas, and may pose a potential risk for their patients.[@R14] [@R15]

This study was performed to examine if rural doctors are adequately prepared to perform well in rural settings. The purpose is to assess the possible mismatch of obstetrical skills between the training offered in Ecuadorian medical schools and the tasks required of rural service physicians.

Methodology {#s2}
===========

Instrument and participants {#s2a}
---------------------------

A web-based survey was developed using the procedures of two medical school\'s curricula: *Universidad Técnica Particular de Loja---UTPL* and *Pontificia Universidad Católica del Ecuador---PUCE.* We focused on 21 obstetrical skills divided into three groups: basic obstetrical skills, delivery skills and complication management skills ([table 1](#BMJOPEN2014005759TB1){ref-type="table"}). The questionnaire was sent to recent graduated medical doctors during their compulsory rural year listed at the Ministry of Health (n=92). They had been working in the rural placement at least 5 months in Loja province, in the Southern Ecuador. Two reminders in a period of 2 months were sent to non-responders. The results were anonymous, but IP addresses were checked to exclude possible redundancy.

###### 

Rural doctors' responses about previous clerkship experience and obstetrical skills importance during the compulsory year in Southern Ecuador

                                                          Clerkship experience\*   Skills importance†                                                                       
  ------------------------------------------------------- ------------------------ -------------------- --------- --------- --------- ------- --------- --------- --------- ---------
  Obstetrical skills                                                                                                                                                        
   Taking blood pressure                                                                                          2 (2)     88 (98)                               2 (2)     88 (98)
   Taking blood simple                                                                                  36 (40)             54 (60)           1 (1)               1 (1)     88 (98)
   Cardiotocography interpretation                                                                      12 (13)   12 (13)   66 (73)                               15 (17)   75 (83)
   Perform speculum examination during pregnancy          1 (1)                                         22 (24)   8 (9)     59 (66)                     2 (2)     2 (2)     86 (96)
   Pregnancy ultrasound scans                                                      2 (2)                14 (16)   36 (40)   38 (42)           2 (2)               26 (29)   62 (69)
  Delivery skills                                                                                                                                                           
   Pudendal anaesthesia                                   25 (28)                  50 (56)              1 (1)     2 (2)     12 (13)           2 (2)     37 (41)   24 (27)   27 (30)
   Perform normal delivery                                                                              2 (2)               88 (98)                               4 (4)     86 (96)
   Episiotomy and repair                                                                                8 (9)     35 (39)   47 (52)                               35 (39)   55 (61)
   Evaluation of cervical dilation during active labour   5 (6)                                         2 (2)     5 (6)     78 (87)                               13 (14)   77 (86)
   Partogram interpretation                                                                             13 (14)             77 (86)                     2 (2)               88 (98)
  Obstetrical complications skills                                                                                                                                          
   Neonatal resuscitation                                                          2 (2)                14 (16)   50 (56)   24 (27)                     1 (1)     1 (1)     88 (98)
   Foley catheterisation                                                           13 (14)              13 (14)   1 (1)     63 (70)           1 (1)               45 (50)   44 (49)
   Periferic line                                                                  14 (16)                                  76 (84)           1 (1)     1 (1)               88 (98)
   Umbilical line                                         26 (28)                  37 (41)              27 (30)                                         1 (1)     60 (67)   29 (32)
   Manual placental removal                               14 (16)                  12 (13)              24 (27)             40 (44)                     2 (2)     24 (63)   64 (71)
   Postpartum haemorrhage management                                                                    13 (14)   14 (16)   63 (70)                     13 (14)   13 (14)   64 (71
   Forceps-assisted vaginal delivery                      28 (31)                  15 (17)              35 (39)   12 (13)             2 (2)   13 (14)   36 (40)   35 (39)   4 (4)
   Vacuum-assisted vaginal delivery                       1 (1)                    39 (43)              25 (28)   5 (6)     20 (22)           25 (28)   37 (41)   25 (28)   3 (3)
   Emergency C-section                                    13 (14)                  28 (31)                        13 (14)   36 (40)           2 (2)     25 (28)   36 (40)   27 (30)
   External cephalic versión                              37 (41)                  15 (17)                                  38 (42)                     13 (14)   36 (40)   41 (46)
   Repair of obstetric perineal lacerations                                                             26 (28)   24 (26)   40 (44)                     2 (2)     3 (3)     85 (94)

\*1=not seen, not performed; 2=demonstrated, but not performed; 3=performed once; 4=performed 3 times; 5=performed+10 times.

†1=strongly disagree; 2=disagree; 3=Neither agree nor disagree; 4=agree; 5=strongly agree.

Two categories were measured. First, the 'importance of skills in rural practice' was assessed on a five-point Likert-type scale (1=strongly disagree; 5=strongly agree). Second, participants were asked to reflect on their former 'clerkship experience' by using a nominal scale used in research by Peeraer *et al.* The scale is divided in five levels: level 1 (not seen, not performed), level 2 (demonstrated, but not performed), level 3 (performed one time), level 4 (performed approximately three times) and level 5 (performed 10 times or more). The questionnaire was pilot tested prior to administration for comprehensibility and clarity.

Data was collected using a free online survey tool (KwikSurveys, <http://www.kwiksurveys.com/>) that allowed checking submissions by IP address.

Ethical issues {#s2b}
--------------

The Universidad Técnica Particular de Loja and the research committee of Pontificia Universidad Católica de Ecuador approved the study protocol and the questionnaire. The Chief of the Dirección Provincial de Salud de Loja authorised sending the questionnaire to the rural doctors. In the survey an informed consent form was included to allow the participants to accept or decline participation.

Statistical analysis {#s2c}
--------------------

Descriptive statistics were performed using SPSS software (V.20.0.0). Spearman\'s rank correlation coefficient (r) was used to observe associations. The significance level was set at 0.05 for all items.

Results {#s3}
=======

Ninety rural doctors completed the questionnaire (26 men, 64 women), two respondents did not answer ([table 1](#BMJOPEN2014005759TB1){ref-type="table"}).

The correlation of perceptions between skill importance in rural areas and clerkship experience of obstetrical skills are summarised in [table 2](#BMJOPEN2014005759TB2){ref-type="table"}.

###### 

Correlation between previous clerkship experience and obstetrical skills importance perceptions by rural doctors in the Southern Ecuador

                                                          Clerkship experience   Skills importance   Spearman's correlation                        
  ------------------------------------------------------- ---------------------- ------------------- ------------------------ ---------- --------- -------
  Obstetrical skills                                                                                                                               
   Taking blood pressure                                  5                      1 (4--5)            5                        1 (4--5)   −0.016    0.880
   Taking blood simple                                    5                      2 (3--5)            5                        3 (2--5)   0.188     0.080
   Cardiotocography interpretation                        5                      2 (3--5)            5                        1 (4--5)   0.630‡    0.000
   Perform speculum examination during pregnancy          4                      4 (1--5)            5                        2 (3--5)   0.211‡    0.048
   Pregnancy ultrasound scans                             4                      3 (2--5)            5                        3 (2--5)   0.066     0.540
  Delivery skills                                                                                                                                  
   Pudendal anesthesia                                    2                      4 (1--5)            4                        3 (2--5)   0.553‡    0.000
   Perform normal delivery                                5                      2 (3--5)            5                        1 (4--5)   −0.020    0.852
   Episiotomy and repair                                  5                      1 (3--5)            5                        1 (4--5)   −0.308‡   0.004
   Evaluation of cervical dilation during active labour   5                      3 (1--5)            5                        1 (4--5)   0.284‡    0.007
   Partogram interpretation                               5                      2 (3--5)            5                        2 (3--5)   −0.041    0.708
  Obstetrical complications skills                                                                                                                 
   Neonatal resuscitation                                 4                      3 (2--5)            5                        2 (3--5)   0.270‡    0.011
   Foley catheterisation                                  5                      3 (2--5)            4                        3 (2--5)   0.527‡    0.000
   Periferic line                                         5                      3 (2--5)            5                        3 (2--5)   0.366‡    0.000
   Umbilical line                                         2                      2 (1--3)            4                        2 (3--5)   −0.338‡   0.001
   Manual placental removal                               3                      4 (1--5)            5                        2 (3--5)   0.822‡    0.000
   Postpartum haemorrhage management                      5                      2 (3--5)            5                        2 (3--5)   0.931‡    0.000
   Forceps-assisted vaginal delivery                      3                      3 (1--4)            3                        4 (1--5)   0.084     0.441
   Vacuum-assisted vaginal delivery                       2                      2 (1--5)            3                        3 (2--5)   0.252‡    0.018
   Emergency C-section                                    4                      4 (1--5)            4                        3 (2--5)   −0.016    0.882
   External cephalic versión                              2                      4 (1--5)            4                        2 (3--5)   −0.109    0.313
   Repair of obstetric perineal lacerations               4                      2 (3--5)            5                        2 (3--5)   −0.108    0.315

\*1=not seen, not performed; 2=demonstrated, but not performed; 3=performed once; 4=performed 3 times; 5=performed + 10 times.

†1=strongly disagree; 2=disagree; 3=Neither agree nor disagree; 4=agree; 5=strongly agree.

‡Correlation is significant.

A positive correlation means if the perception of importance in the internship increases, the internship experience also increases. The data shows correlation levels between the perceptions. They can be divided into very high positive correlation (r =0.9--1), high positive correlation (r=0.7--0.9), moderate positive correlation (r=0.5--0.7) and low positive correlation (r=0.3--0.5).

The negative correlation means that one variable increase as another decrease. We found only a level of low negative correlation (r=−0.3 to −0.5). The negligible correlation means that there is no relationship between the two variables. It can be positive or negative correlation (r=0.0 to 0.3 or 0.0 to −0.3).

We found six skills with negligible or negative correlation. In those, we show the differences in the associations between the skill importance and clerkship experience in [figure 1](#BMJOPEN2014005759F1){ref-type="fig"}.

![Differences in the relationship between the perceptions of clerkship experience and skills importance of obstetrical skills in rural doctors with negligible or negative correlations (r=0.0 to 0.3 or −0 to −0.3 or r=−0.3 to −0.5).](bmjopen2014005759f01){#BMJOPEN2014005759F1}

As the data obtained shows the skill 'Episiotomy and repair' is important (strongly agree and agree) to 100% of respondents. However in practice, only 38.9% of rural doctors performed the task three times and 8.3% only once during the internship. For 'umbilical vein catheterisation' is important in 98.9% of respondents and 30% have practiced once, 41.1% have seen and 28.8% have not seen nor practice at all during the internship.

The skill 'speculum examination during pregnancy' is important to 98.8% of rural doctors; during the internship only 8.3% of rural doctors performed the task three times and 25% only once. The 'evaluation of cervical dilation during active labour' is important for 100% of respondents, 86% have practiced the skills more than 10 times, 5.6% at least three times, 2.8% once and 5.6% had not seen nor performed during the clerkships. The 'neonatal resuscitation' skill is important for 98.8% of respondents, 26.7% have performed more than 10 times, 55.6% three times and 15.5% have practiced once during the clerkships. The skill 'vacuum-assisted vaginal delivery' is important for 31.8% of rural doctors, 22% have practiced more than 10 times, 5.6% three times, 27.8% only once and 44.4% only seen nor practiced during the internship.

Discussion {#s4}
==========

This study shows that six skills are appropriately practiced in the internships while six other skills may not have been adequately learned. Skills rated important for rural practice have not been seen nor practiced by 6--45% of respondents while others skills, between 8% and 14%, have been practiced only once during the internship. The results indicate lack of practice for several of the most frequent and important obstetrical skills in undergraduate curriculum in Ecuador.

We did not ask the rural doctors to reflect back on their responses, although this it could diminish the subjectivity of the results. The variable perceptions could be determined by the experiences in different clerkships. This can be a reason why many respondents interpreted most of the skills as 'important'.[@R16]

The data suggest the partial mismatch in Ecuadorian undergraduate curricula with the skills required of rural service physicians. Other studies have identified such mismatch.[@R17]--[@R21] In Ecuador because of the use of young graduates in rural areas, these mismatches directly influence epidemiological data and may increase morbidity and even maternal or neonatal mortality.

Medical competence may be defined as the integration of knowledge, skills and attitudes to enable proper management of health problems.[@R22]--[@R24] However, of the skills included in this study, the minimum number of procedures that needs to be performed in the undergraduate curriculum to ensure competency and adequate performance in the subsequent rural year is unknown. We found that the basic doctors did not have the possibility of training during the undergraduate period. Therefore, they may be not entirely safe in their work.

Competency is influenced by learner\'s proficiency, learning capacity, number practice opportunities in the clerkship and the interest to perform a skill.[@R25] [@R26] The skill 'Episiotomy and repair' is frequently required in rural practice. However, 39% of survey respondents practiced it three times and 8% only once during their internship. These figures seem inappropriate to safely manage this obstetrical problem.

Some studies attribute the lack of opportunities to practice clinical skills during the internship due to factors such as: the increasing number of students posted in training hospitals, without a proportionate increase in the practice opportunities[@R18] ;difficulty in training during internships; [@R17] [@R27] and inadequate and inappropriate supervision, feedback and assessment.[@R22] These result in an inconsistent level of student exposure to the skills that they need to competently perform as practicing medical doctors.[@R15]

Family medicine residency programmes have been developed tiers of preparation for maternity care.[@R28] In Ecuador the recent graduates may have to face the three tiers proposed depending on the site assigned. The questions arise as Bridge proposes: (1) what do we want the new graduate to do? And, (2) how we want them to act in real-life situations?[@R7]

Improvements in the training programmes are required. Beyond faculty development more emphasis should be given to those obstetrical skills important for practice in rural areas. Skills Labs should be incorporated as a new learning strategy for their acquisition and practice.

Methodological considerations {#s4a}
-----------------------------

This study is limited to rural doctors from one province in Southern Ecuador. The inherent bias of participant\'s selection and the high-response rate due to a pressure to fill the survey are acknowledged. Possible effects of memory recall of the clerkships experience in the obstetrical skills should be taken into account. In the other side rural doctors are facing the real needs of its population.

The study only accounted for subjective opinions of survey respondents, and the actual dexterity of performing the skills was not assessed. At the participating Universities, we have introduced skill lab training focusing on the perinatal skills. Therefore, future research on this topic can measure knowledge, skills and behaviours with objective structured clinical examinations prior and after the internship.

The present study only investigates the perceptions of the important skills in rural areas and clerkship experiences. Other aspects such as the way that perinatal care is taught in the medical schools remains not investigated. Despite recent reforms in higher education in Ecuador, the availability of well-trained faculty at medical schools remains unstable and there are few mechanisms currently in place to ensure quality and supply of teaching staff.[@R6]

We are showing evidence among recent graduated medical doctors doing their rural service who are not in training but have an important duty in the Ecuadorian health system. The recent graduate medical doctor or basic doctor does not have the training as general practitioner or family doctor. We used some literature in postgraduate training to face the limitations of these rural doctors.[@R29]

We did not analyse internship experiences in function of the University the students graduated from. In Ecuador, the use of a standard medical curriculum is problematic. In 2008 a constitutional mandate began the evaluation of the higher education system. Those universities that did not improve and did not meet the minimum quality standards were closed in 2012. The governmental control agency continues monitoring and evaluating colleges and careers to improve higher education in Ecuador. The last assessment conducted was in 2013.[@R30]

Implications for Ecuadorian medical training {#s4b}
--------------------------------------------

Although the effectiveness of self-assessment on identification of learner needs and learner activity may have limitations, the gap between the perceptions of skills needed and actual practice has been demonstrated. Extending the study using other sources of feedback and assessment could provide a more complete appraisal of competence in obstetrical skills required for the rural year.[@R31]

A collaborative approach between the faculty, the Ministry of Health and rural doctors is proposed with the objective to improve the undergraduate curriculum and better meet the needs of the recent graduates entering into rural service.[@R16] [@R21] [@R32] One option would be to offer more exposure to rural communities in the undergraduate curriculum.[@R33]--[@R35] This can be supplemented with virtual monitoring and materials for online or continuing medical education. The implementation of skills laboratory training can better prepare students for clerkships.[@R36]

These results also raise several questions regarding current training for the recent graduates and the improvement of rural medical care: Should all basic doctors be trained to perform a core set of obstetrical procedures, or should students be trained with a focus towards the location of the rural year? What skills are then really needed? Taking into account that after the rural year these doctors choose their specialty, not necessarily related to obstetrics, is it necessary to teach those skills? If in Ecuador we use recent graduates to cover the service: should we prepare the basic doctors in advance procedures in obstetrics and emergencies? Or, do we improve the rural placements for specialists in family medicine with these training? From the public health perspective, future work is needed to study the training of nurses and midwives and the collaboration with the rural doctors.

Conclusion {#s5}
==========

In this study we have noted the gap between the medical needs of populations in rural areas and training provided during the clerkship experiences of physicians during their rural service year.

The universities have to check their curriculum to meet the needs of rural doctors and improve their skills.

It is imperative to ensure that rural doctors are appropriately trained and skilled in the performance of routine obstetrical duties. This will help to decrease perinatal morbidity and mortality in rural Ecuador.
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